Relationship of connexin43 expression to phenotypic modulation in cultured human aortic smooth muscle cells.
Transition of arterial smooth muscle cells from the contractile to the synthetic phenotype in vivo is associated with up-regulation of the gap-junctional protein, connexin43 (Cx43). However, the role of increased Cx43 expression in relation to the characteristic features of the synthetic phenotype - altered growth, differentiation or synthetic activity - has not previously been defined. In the present study, growth was induced in cultured human aortic smooth muscle cells by treatment with thrombin and with PDGF-bb; growth arrest was induced by serum deprivation and contact inhibition. Alterations in Cx43 expression and gap-junctional communication were analyzed in relation to expression of markers for contractile differentiation and extracellular matrix synthesis. Treatment with thrombin, but not PDGF-bb, led to up-regulation of Cx43 gap junctions, increased synthetic activity yet also enhanced contractile differentiation. Inhibition of growth by deprivation of serum growth factors in sub-confluent cultures had no effect on Cx43 expression or contractile differentiation. Growth arrest by contact inhibition led to progressive reduction in Cx43 expression, in parallel with progressive increase in expression of differentiation markers but no alteration in synthetic activity. Of a range of stimuli examined, only thrombin had the combined effect of increasing Cx43 gap-junction communication, growth and synthesis, yet it also enhanced contractile differentiation. Down-regulation of Cx43 and improved contractile differentiation occurred only when growth arrest was induced through the contact-inhibition pathway, though, in this instance, synthesis remained undiminished. We conclude that Cx43 levels, though having common correlates, are not exclusively linked to the cell phenotype or the state of growth.